Background: The classic position for percutaneous nephrolithotomy is the prone position as it provide good access to the pelvicalyceal system especially in complex stones such as staghorn stones , however prone position has many limitations especially in morbid obesity and cardiopulmonary problems. Many concerns were made about performing PNL in supine position regarding availability of working space and the possibility of multiple puncture. Patients and Methods: This is a prospective randomized study that was carried out at urology department Zagazig University in the period from January 2012 till January 2014. The study included 60 patients with staghorn stones scheduled for PCNL and were randomized in two groups using the closed envelope method: Group [A] patients with staghorn stones undergoing PCNL in Flank free modified supine position and Group [B] patients with staghorn stones undergoing PCNL in the standard prone position. Staghorn stone was regarded as any renal stone that occupy the renal pelvis and at least one major calyx. Preplanned tracts were designed according to stone morphology. Results: Operative time was calculated from the patients positioning for fixing ureteral catheter till the fixation of the nephrostomy. Regarding the operative time the mean operative time in both groups was 94.9 ±10.12 min .In group A the operative time [96.2±10.85minutes] was longer than group B [93.6±9.71] however this difference was statistically insignificant [P=0.3]. The overall transfusion rate was 5% [3 patients] two in group B one in group A. The mean pre-operative Hemoglobin in group A was 12.10 gm/ml ±0.74 which turned to 10.75gm/ml ±1.07 postoperatively. Only one patient in this group required blood transfusion [3.3%]. The mean preoperative Hemoglobin in group B was 12.01 gm/ml ±0.59 which turned to 10.83 gm/ml ±1.05 postoperatively. Post-operative KUB and U/S was done for all cases to evaluate stone clearance and residual fragments. It was done immediately post-operative day 1 and at the day of discharge. Over-All stone free rate [for both groups] at 24-h was 66.7% [40 patients].The stone free rate at 24-h imaging was higher in group B than in group A 70.0% [21patients] and 63.3% [19 patients] respectively however this was statistically insignificant [p=0.5]. Conclusion: Flank free modified supine position during percutaneous nephrolithotomy is safe and effective in treatment of staghorn stone that needs multiple punctures with comparable results to the standard prone position
INTRODUCTION
raditionally, PNL [percutaneous nephrolithotomy] has been performed in the prone position. The issues that were raised regarding the prone position include the anaesthetic complications [especially in morbid obesity and skeletal deformity] and the ability to perform concomitant retrograde intra renal surgery, and these were the issues favoring the supine position. The supine position in spite of being more anaesthetic friendly position and in spite of harboring the ability of performing simultaneous RIRS with sparing operative time for repositioning, issues were raised regarding the number of tracts that can be performed, stone free rate, upper calyceal puncture, and the difficult stone manipulation due to narrow flank space at the supine position [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Many authors have described PCNL in supine position or its modifications with various types of upper tract stone alone or in conjunction with retrograde intra renal surgery. This lead to a new era in the field of minimally invasive treatment of upper urinary tract stones and the appearance of what's known as endoscopic combined intra-renal surgery (ECIRS) [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . The prone position is the most widely used position during PCNL, moreover, its outcome [efficacy, safety, and limitations] have been extensively studied. However, many challenging issues exists, such as the management of high-risk patients with comorbid cardiopulmonary diseases, the need for combined retrograde approach of the upper urinary tract, and the avoidance of musculoskeletal complications led to the development of alternative positions, such as supine (Valdivia) or modified supine (Galdakao modified supine Valdivia position), [1] [2] [3] [4] prone flexed, [5] lateral decubitus, [6, 7] reverse lithotomy [8] and the split leg position. [9, 10] In our department at Zagazig university we started to practice PCNL in the supine position using the original Valdivia-Uria, and to increase the working space we transferred the ipsilateral flank cushion to the ipsilateral shoulder that lead us to a new position known as the flank-free modified supine position [11] .
PATIENTS AND METHODS This is a prospective randomized study that was carried out at urology department Zagazig University in the period from January 2012 till January 2014. IRB approval was obtained before the beginning of the study. The sample size for the present randomized study was calculated using Epi Info 6 version 6.04d program software (WHO Geneva) and difference in operative time of 25% between the two groups was considered as clinical equivalence with confidence of 95%, power of 80%, and Odds Ratio 4.5 depending on De Sio et al., study [14] Laboratory investigation included Urinalysis and Urine culture/sensitivity in cases with pyuria (if positive, antibiotic was prescribed for one week preoperatively). Urine cultures were repeated to document sterile urine. Random blood sugar, CBC, coagulation profile kidney function tests were done for all patients Radiology: All patients in the study did KUB, Pelviabdominal US and Non-contrast spiral CT. Stone size was determined by measuring the maximum stone length [longest distance on preoperative CT]. All patients were admitted the day before surgery. All of the procedures were done by the same surgical team, who were already experienced in prone and supine PCNL.
Operative technique:
Preoperative broad-spectrum antibiotics were administered two hours pre-operative. Anesthesia: For both groups, Regional anesthesia was performed.
Positioning: In Group A:
Patients were placed in a Flank free modified supine position by putting the patient in the standard supine position and then fixing ipsilateral arm over the thorax, and crossing the extended patient ipsilateral leg over the contralateral leg. A suitable cushion (3L water bag or less) according to patient body mass under the ipsilateral shoulder, all pressure points were checked carefully and padded [ figure 1 ].
Figure [1] : patient positioning in Flank free modified supine position
In group B:
Patients were placed in the prone position, and all pressure points are checked carefully and padded. A pillow was placed under the chest and another pillow was placed under the symphysis as a support to allow optimal ventilation.
Technical aspect (in both groups):
-After reviewing the radiology of each patient; a preplanned tract or tracts are designed along the maximum stone burden so that these tracts are punctured and a safety wires are inserted before dilatation [ figure 2 ]. All patients were observed in the recovery room for 1-2 hours to detect any hemodynamic changes or any postoperative complications. Postoperative CBCs were done for all patients, blood transfusion was needed when HB level was < 8 gms. /dl -KUB and US was done in the 2 nd postoperative day for evaluation of the residual fragments .The patients is considered free of stone if there was no detected fragments or fragments less than 4mm in largest dimensions. Residual fragments measuring 4-10 mm were referred for ESWL .A second session PNL was planned if residual fragment was more than 10 mm and was performed after 48 h from the first session. Nephrostomy tube was clamped in the post-operative day one and was removed in the second postoperative day if no second session was planned.
Prophylactic antibiotics were routinely given postoperatively till all tubes are removed and puncture sites healed. RESULTS This study was carried out at urology department Zagazig University from January 2012 till January 2014. The study included 60 patients [see study flowchart] that had staghorn stone {stone in the renal pelvis and at least one major calyx} all of them were scheduled for PCNL as primary treatment option. We had two groups in our study: The overall transfusion rate was 5% [3 patients] two in group B one in group A. The mean preoperative Hemoglobin in group A was 12.10 gm/ml ±0.74 which turned to 10.75gm/ml ±1.07 postoperatively. Only one patient in this group required blood transfusion [3.3%].The mean preoperative Hemoglobin in group B was 12.01 gm/ml ±0.59 which turned to 10.83 gm/ml ±1.05 postoperatively. Regarding the preoperative and postoperative Hb in A and B there were no significant statistical differences between both groups [P=0.5 and P=0.7 respectively]. Regarding the stone morphology, the staghorn stone were classified in both test group into subgroups according to the number and distribution of the stone branches table [3] . After reviewing the patient's radiology, preplanned puncture tracts were designed according to the stone morphology Table [3] . Primary and secondary punctures were made and guide wires were inserted in the preplanned tract. Dilatation of the tract was only made on demand. The figure [3] shows the actual tracts made in each group. [12] . In a systematic review made by Basiri and Sichani, the success rate of the Supine percutaneous nephrolithotomy varies between 69.6% and 95% [13] . In our study evaluation of stone clearance was done immediately post-operative day 1 and at the day of discharge. Over-All stone free rate [ 1] in FFMS and prone position respectively. We didn't had postoperative urinary leakage this is may be due to the routine use of post procedure double j stent. No cases of organ injuries were reported in our study. Shoma et al demonstrated the complications in their study that included bleeding i(4%) or (9%) , urinary leakage (3%) and (4%) , Fever (≥38°C) 5% and 4% in prone supine position respectively. They had hospital stay of 2.5 and 2.7 days for the supine and prone positions, respectively. No organ injuries were reported in either group. They proposed that the potential disadvantages of the supine position during PCNL were the lateral displacement of the renal puncture would result in difficult renal access and more complications. However their study was none randomized and included both renal and ureteral stones [15] . Astroza et al could no demonstrate significant difference in complication rates between patients with staghorn stones who had PCNL done in prone or supine position (P =0.48). They found that patients who had multiple renal punctures had significantly more complications [14] . CONCLUSION Flank free modified supine position is safe and effective position during percutaneous nephrolithotomy in treatment of staghorn stone that needs multiple punctures with comparable results to the standard prone position
